Regulation of epithelial cell turnover and macrophage phenotype by epithelial cell-derived transforming growth factor beta1 in the mammary gland.
Transforming growth factor beta1 (TGFB1) is a multi-functional cytokine that regulates cell proliferation, apoptosis and immune system responses. In the breast, the mammary epithelium is the primary source of TGFB1 and increased expression is associated with increased breast cancer risk. This study was conducted to investigate the roles of epithelial cell-derived TGFB1 in regulation of epithelial cell activity and macrophage phenotype in the mammary gland. Tgfb1 null mutant and wildtype mammary epithelium was transplanted into contra-lateral sides of the cleared mammary gland of TGFB1 replete scid mice. Transplanted tissue was analysed for markers of proliferation and apoptosis to determine the effect of Tgfb1 null mutation on epithelial cell turnover, and was analysed by immunohistochemistry to investigate the location, abundance and phenotype of macrophages. The number of proliferating and dying ductal epithelial cells, determined by BrdU and TUNEL, was increased by 35% and 3.3-fold respectively in mammary gland transplanted with Tgfb1 null epithelium compared to wildtype epithelium (p<0.05). Abundance of F4/80+ macrophages in between Tgfb1 null epithelial cells compared to wildtype epithelial cells was increased by 50%. The number of iNOS+ and CCR7+ cells in the stroma surrounding Tgfb1 null alveolar epithelium was increased by 78% and 2-fold respectively, and dendriform MHC class II+ cells within ductal epithelium were decreased by 30%. We conclude that epithelial cell-derived TGFB1 in the mammary gland has two functions: (1) regulation of cellular turnover of epithelial cells, and (2) regulation of local macrophage phenotype. These findings shed new light on the diversity of roles of TGFB1 in the mammary gland which are likely to impact on breast cancer risk.